DNase-activatable fluorescence probes visualizing the degradation of exogenous DNA in living cells.
This work presents a method to visualize the degradation of exogenous DNA in living cells using a novel type of activatable fluorescence imaging probe. Deoxyribonuclease (DNase)-activatable fluorescence probes (DFProbes) are composed of double strands deoxyribonucleic acid (dsDNA) which is labeled with fluorophore (ROX or Cy3) and quencher on the end of one of its strands, and stained with SYBR Green I. In the absence of DNase, DFProbes produce the green fluorescence signal of SYBR Green I. In the presence of DNase, SYBR Green I is removed from the DFProbes and the labeled fluorophore is separated from the quencher owing to the degradation of DFProbes by DNase, resulting in the decrease of the green fluorescence signal and the occurrence of a red fluorescence signal due to fluorescence resonance energy transfer (FRET). DNase in biological samples was detected using DFProbes and the fluorescence imaging in living cells was performed using DFprobe-modified Au nanoparticles. The results show that DFProbes have good responses to DNase, and can clearly visualize the degradation of exogenous DNA in cells in real time. The well-designed probes might be useful in tracing the dynamic changes of exogenous DNA and nanocarriers in vitro and in vivo.